A hybrid reduced model for relativistic electron beam transport based on the angular moments of the relativistic Vlasov-Fokker-Planck equation with a special closure is presented. It takes into account collective effects with the Lorentz force and the self-generated electromagnetic fields as well as collisional effects with the slowing down of the relativistic electrons by plasmons, bound and free electrons and their angular scattering on both ions and electrons. This model allows for fast computations of relativistic electron beam transport while describing their energy distribution evolution. Despite of the loss of information concerning the angular distribution of the electron beam, it is shown that the model reproduces analytical estimates in the academic case of a monodirectional and monoenergetic electron beam propagating through a warm and dense plasma and hybrid PIC simulation results in a realistic laser-generated electron beam transport case.
